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Table 10.3 Euler Buckling Loads for Typical 
Columns 
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Clamped-free 
K c = 2.47 


Pin-jointed 
IQ = 9.87 


r t 

i i 


Hinged-clamped 
K c = 20.19 


Clamped-clamped 
K c = 39.48 


t f 

Note: WcR = K C EI /L 2 ; L, length between supports. 


elastic and inelastic effects, falling between the concepts described by Eqs. (10.1) 
and (10.4), has been presented by Shanley [29]. 


INELASTIC COLUMN RESPONSE 


The analysis of inelastic column behavior is based on Engesser’s theory [32], which 
involves the tangent modulus E t , defined as the local slope of the stress-strain 
diagram 


E t = 


dS 

de 


(10.5) 


It is advisable to develop a complete curve for E t instead of depending on one value 
obtained by graphical differentiation. Once the value of E t is decided upon, the 
critical inelastic load can be found directly from the Euler equation by substituting 
E t for E. Despite some discussion over the past 50 years, the concept of the tangent 
modulus remains in force and it is believed today that the Engesser load, as it 
became known, corresponds to the upper practical limit of column strength. The 
shape of the inelastic portion of the column curve, based on this concept, depends 
on the shape of the stress-strain curve for a given material. The increase in the 
critical load is a function of the improvement of the base metal by alloying and 



